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(54) LITHIUM ION SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To incorporate a PTC element into a cell 
itself to save the connecting work of the cell in an 
assembled battery, interpose a protective ring in a 
selective position to protect the battery from an impact 
from the outside of the battery, and keep high safety. 
CONSTITUTION: A disc PTC element 13 and a terminal 
plate 1 4 are successively arranged on the bottom of a 
sheathing can 1 on which a seal body 7 is mounted, and 
a protective ring 1 5 is arranged enclosing the PTC 
element 13 and the terminal plate 14. A thermally 
contractible facing cover resin tube 16 is thermally 
contracted to fix the PTC element 1 3 on the bottom of 
the facing can 1 while keeping a satisfactory continuing 
state. Consequently, the PTC element 13 can be 
integrated into a lithium secondary battery with an 
extremely simple structure. 
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JP 06-13067 (paxtlal translation) 

"Lithium ion secondary battery" 

[Claims] 

[Claim 1] A lithium ion secondary battery comprising 
a battery case which houses a power generation element, a 
sealing body which seals the opening of said battery case, a 
PTC element in the shape of a plate which is disposed at a 
bottom portion of said battery case, and a heat contractive 
outer coating resin tube or an outer coating resin label which 
covers at least a peripheral portion of said battery case and 

said PTC element. 

[Claim 2] A lithium ion secondary battery in 
accordance with claim 1, wherein a protection ring is 
interposed between the outer periphery of said PTC element and 
said outer coating resin tube or said outer coating resin 
label . 

[0015] 

FIG. 1 is a half cut-off view showing the cylindrical 
lithium ion secondary battery according to this example. A 
cylindrical battery case 1 having a bottom made of stainless 
steel, for example, also acts as a negative electrode terminal. 
A layered electrode body 2 is formed by spirally winding a 
negative electrode 3, a positive electrode 4 and a separator 5. 
The negative electrode 3 contains for example a carbon 
material as an active material, and the positive electrode 4 
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contains for example LiCo0 2 as an active material, and the 
separator 5 is made of a porous polypropylene sheet 
impregnated with an electrolyte, for example. An insulating 
plate 6 is interposed between the inner bottom surface of the 
battery case 1 and the layered electrode body 2, and the 
battery case 1 and the layered electrode body 2 are 
electrically insulated from each other. 

[0018] 

With such constitution, a circular PTC element 13 and 
a terminal plate 14 are sequentially placed at the bottom 
portion of the battery case 1 to which a sealing body 7 is 
attached, a protection ring 15 is placed in such a way that it 
surrounds the PTC element 13 and the terminal plate 14, a heat 
contractive outer coating resin tube 16 coats the outer 
peripheral surface and the periphery of the bottom surface of 
the sealing body 7, the battery case 1 and the protection ring 
15, and the resin tube 16 is heat contracted thereby to fix 
the PTC element 13 at the bottom portion of the battery case 1 
while maintaining a favorable electrical conductive state. As 
a result, the PTC element 13 can be incorporated into the 
lithium ion secondary battery with an extremely simple 
structure- 
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